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directly responsible for the loss of 5 to
20 percent of garden products under average condi
tions; in some cases the loss is complete. While much
of this loss may be prevented or reduced by tillage and
weed destruction, it is frequently necessary to protect
the growing garden with insecticides.
The various common insecticides available are
listed and the use of each is described. Special advan
tages anJ disadvantages of each are also given. Table
2 ( see back cover) shows the uses of several of the
more common insecticides, while Table 1 ( see pages
8 and 9) lists the major insect pests of various garden
crops grown in South Dakota, along with general de
scriptions of the insects, their injuries and control sug
gestions.
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NSECTS ARE

The illustration on the cover shows the application of
an insecticide to a potato garden by means of an inexpensive
hand duster.
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is a substance which kills insects by chemical
£\... action. Insecticides are used to kill insects, though they may
also kill other animals. Such means of killing insects as trapping,
electrocuting, etc., are not properly considered to be i1:secticides.
It is not always necessary nor economical to employ insecticides
to control insects. For instance, blister beetles may be greatly re
duced in numbers by destroying grasshopper eggs through late
fall tillage practices which break up or otherwise destroy many
grasshopper eggs (Grasshopper eggs constitute the food of the im
mature blister beetle). Such treatment also reduces the grasshopper
population. In other cases a garden hose may be employed to wash
certain insects out of small trees and shrubbery and thus reduce
damage. Still other insects may be trapped, as by fly traps; killed by
hand, as borers in young trees; or eliminated by other non-chemical
means. Repellents are substances which are avoided by insects hut
generally do not kill them. Lime is often used on potatoes and other
plants to keep fleabeetles away.
AN INSECTICIDE

Forms of insecticides. Many insecticides may be obtained and
used in the form of liquids or powders. Some may be obtained in
either form and should be selected on the basis of the equipment on
hand for applying the material and the convenience of making the
application.
Types of insecticides. In common practice, insecticides are divi
ded into three main groups:
1. Stomach poisons, those that kill upon being taken into the di
gestive tract. Examples are Paris green and lead arsenate. Insects
controlled include blister beetles, other beetles, grasshoppers, cater
pillars and other insects that chew foliage.
I. Assistant Entomologist, South Dakota Agricultural Experiment Station. The author
wishes to acknowledge suggestions and criticisms by members of the Experiment Station
and Extension Service.
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2. Contact insecticides, those that kill by touching the surface of
the insect. These are of value chiefly in killing insects that do not
chew the foliage; that is, insects that pierce plant tissues and suck
juices, such as aphids (plant lice), boxelder bugs, squash bugs and
others. It must be recognized that the contact type of insecticide
may kill insects with chewing mouth parts as well as those with
mouthparts for piercing and sucking.
3. Fumigants, those that kill in the form of a gas or vapor. E x 
amples are carbon disulfide and hydrocyanic acid gas used to fumi
gate granaries and buildings.
Some insecticides, as nicotine, may be effective as a stomach poi
son, contact insecticide or fumigant. Others, as pyrethrum and
rotenone, may be effective either as contact insecticides or stomach
poisons.
Means of application of insecticides. Dusts may be applied in
several different manners, the idea being to get a very thin coating
of the poison mixture over the foliage as uniformly as possible.
Small amounts may be applied by shaking from a cloth bag or
stocking, or from a can with holes in the bottom; salt shakers and
flour sifters have also been employed successfully. Larger amounts
may be applied by means of dust blowers operated by hand or ma
chine. On the market now are small dusting machines as shown in
the illustration on the cover which may be purchased for as little
as a dollar and are very practical for small gardens. Those of the
crank type cost up to about $20 but will satisfactorily treat up to
about 5 acres in a day. This is too expensive for the small gardener
but will be found very satisfactory by the grower with a few acres
of garden. Large scale growers will find the above means of appli
cation much too slow and costly, but will find use for power dust
ing machinery such as might be attached to a tractor, wagon or
truck. Dusts should be applied when the air is reasonably still and
some growers prefer to dust when there is a slight dew. Most satis
factory dusting results are usually obtained in the early morning
or late evening.
Sprays may be applied by sprinkling or spraying the liquid over
the foliage, or in the case of some house plants, the plant may be
immersed in the spray liquid. More elaborate means include the
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various sprayers designed to apply a fine mist of the liquid to the
plant. The common household sprayer is quite a satisfactory means
of application if only a few plants are infested. For average gardens
a portable pressure sprayer will give good results. In larger acreages
and orchards larger machines such as horse-drawn traction sprayers
or power sprayers should be employed.
Baits may be sown by hand or broadcast by means of spreading
machines. These are well described and illustrated in publications
on the control of grasshoppers, for example, U. S. Department of
Agriculture Farmers' Bulletin 1828.
Cost of insect control. In most cases cost is a limiting factor in
the selection of materials or methods for insect control. The final
dilution of the material used should be determined and the cost
per crop unit calculated. Some concentrated materials as nicotine
and Paris green are quite costly as purchased, but upon dilution
the cost of those materials will be found to compete directly with
materials which are seemingly cheap but which require little or no

dilution.

Active and inert ingredients contained in an insecticide offered
for sale are usually stated on the container. The manufacturers usu
ally give directions for the proper dilution of the material. It is pos
sible, therefore, to calculate the final cost and to select a desirable
insecticide from among those that are offered for sale at differing
pnces.
In figuring the cost of control it is well to figure the time involved
in making the application, since time is usually at a premium dur
ing the period when insects are most destructive.
Control insects-do not drive them away. Some insects, especial
ly blister beetles, may be driven easily. Going through a potato
patch with willow brushes will often cause the beetles to leave. So
may also the application of lime, ashes, road dust, water and other
non-toxic materials. While it is granted that these means afford
temporary relief, it often turns out to be a waste of time since the
beetles are still able to return and continue their destruction. It is
much more practical to try to kill the insects rather than to drive
them away.
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Paris green
a. A stomach poison used to control blister beetles, Colorado
potato beetles, cutworms and many other chewing imects.
b. Among the advantages of Paris green are the following: Its
green color serves as a warning; it is quick killing and highly toxic
or poisonous; it is so well known and wideIy used it may be pur
chased in even the smallest towns. Among the disadvantages are
these: It is toxic to the foliage of many plants, burning most plants
except very resistant ones such as potatoes and sugar beets; it is toxic
to man and domestic animals; it is expensive when purchased in
small lots; it contains copper, the use of which is limited due to war
conditions.
c. As a dust Paris green may be mixed with various convenient
and economical powders at the rate of one part by volume of Paris
green to 6 to 9 parts of the diluent. Suggested diluents include
lime, cheap flour, bentonite, talc, fine ashes, fine road dust, etc. The
diluted dust should be applied at a rate of about 15 to 20 pounds per
acre.
d. As a spray Paris green should be used at a rate of 1 ounce in
6 gallons of water with 2 ounces of hydrated lime added. For
1 gallon of water the required amounts are 1 Yz teaspoonsfuF of
Paris green and 3 teaspoonsful of lime. For larger acreages, 1
pound of Paris green and 2 pounds of lime should be used with
100 gallons of water, this quantity being sufficient to treat about an
acre, depending upon the crop and size of the plants. In spraying
only enough of the mixture to wet both surfaces of the foliage
should be applied. On some crops, such as potatoes, the Paris green
may safely be increased to 4 pounds per 100 gallons.
e. Paris green may also be used in baits. A good cutworm bait
may be made by mixing together one-quarter pound of Paris green,
5 pounds of bran, 1 pint of cheap molasses and 1 t0 2
quarts of water. The first two ingredients should be mixed dry, the
others added later. The moist bait should be broadcast in the late
afternoon or evening where the cutworms are destructive.
• All references to measurement by teaspoon are level measurements.
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Lead arsenate (also known as "arsenate of lead")
a. A stomach poison used to kill various chewing insects such
as caterpillars and various beetles, but it is not toxic enough to kill
blister beetles or grasshoppers.
b. The main advantages of lead arsenate are that it kills a wide
range of chewing insects in the garden, is relatively cheap and is
quite readily applied. Chief disadvantage is that a poisonous residue
is left on plants. This residue may be dangerous on foods and feder
al law prohibits the interstate sale of foods containing more arsenic
than a ratio of 1 pound in 140 tons of food. There is also a re
striction on the presence of lead on foods. Lead arsenate is used
considerably on apples, but these are usually well washed before
being sold. Lead arsenate is usually not recommended on such food
plants as asparagus to be eaten, berries, etc. Although lead arsenate
is naturally white, manufacturers by agreement have been coloring
it pink in recent years to avoid its being mistaken for flour, pow
dered sugar or other foods.
c. As a dust lead arsenate may be diluted with 5 to 20 parts of the
diluent powder.
cl. In sprays, 2 to 3 teaspoonsful of lead arsenate are used
with 1 gallon of water. The mixture should be kept well agitated
because the lead arsenate is quite insoluble and will settle rapidly.
Calcium arsenate
a. A stomach poison. The dosages and methods of application are
similar to those for lead arsenate.
b. On some plants it is a little safer to use than lead arsenate. Al
though calcium arsenate contains arsenic, it is safer than lead ar
senate which contains lead and arsenic, both of which are poisons.
Calcium arsenate is now colored pink as a safety measure.
London purple (an arsenical mixture)
a. A stomach poison, similar in many respects to Paris green;
the dosages and methods of application are the same.
b. The color serves as a warning. London purple is quick to kill,
is quite toxic to many plants and to higher animals. In comparison
to Paris green, London purple is slightly less toxic to insects, more
toxic to some plants, is more expensive and more difficult to obtain.
It has no advantages over Paris green.

